Reduced Herbicide Rates- The Wisconsin Experience by Doll, Jerry & Mulder, Thomas
Proceedings of the Integrated Crop Management
Conference
Proceedings of the 1991 Crop Production and
Protection Conference
Dec 4th, 12:00 AM
Reduced Herbicide Rates- The Wisconsin
Experience
Jerry Doll
University of Wisconsin–Madison
Thomas Mulder
University of Wisconsin–Madison
Follow this and additional works at: https://lib.dr.iastate.edu/icm
Part of the Agriculture Commons, Agronomy and Crop Sciences Commons, and the Weed
Science Commons
This Event is brought to you for free and open access by the Conferences and Symposia at Iowa State University Digital Repository. It has been
accepted for inclusion in Proceedings of the Integrated Crop Management Conference by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Doll, Jerry and Mulder, Thomas, "Reduced Herbicide Rates- The Wisconsin Experience" (1991). Proceedings of the Integrated Crop
Management Conference. 9.
https://lib.dr.iastate.edu/icm/1991/proceedings/9
REDUCED HERBICIDE RATES - THE WISCONSIN EXPERIENCE 
Jerry Doll 
Extension Weed Scientist 
Department of Agronomy 
University of Wisconsin 
Madison, Wisconsin 
Thomas Mulder 
Graduate Assistant 
Department of Agronomy 
University of Wisconsin 
Madison, Wisconsin 
Many fanners are reevaluating their weed management practices to see if their use of 
herbicides can be modified . Since 1989, we have done work on reduced herbicide rates in com. 
A total of 11 trials with preemergence herbicides and one with preplant incorporated products 
have been done. A trial in soybeans with preemergence and postemergence products was done in 
1991. We achieved a reduced use of chemicals by either lowering the rate of a broadcast, 
preemergence or postemergence spray or by applying a preemergence herbicide in bands over the 
crop row. 
The rationale behind reducing the rate of soil applied herbicides is that the "nonnal" rate 
often gives 50 to 75 days of weed control. When we reduce the rate, the length of control is 
shortened. Successful full season weed control then becomes dependent upon a timely cultivation 
at 30 to 40 days after planting and subsequent crop competition to assure adequate control. We 
have found that this is easily achieved with either a reduced rate of broadcast applications or 
with banded treatments. The use of reduced rates in bands followed by one or two cultivations 
has also given excellent results; this system reduces the herbicide used per field acre by more than 
80% (assuming a 10" band over 30" rows and applying 50% less in the band than the normal 
rate). 
The rationale for reducing postemergence herbicide rates is that the treatment must be made 
when weeds are more susceptible than normal to the product(s) being applied. This is achieved 
by carefully checking the weed growth and applying the reduced rate of herbicide to small, 
actively growing weeds. We found that an initial rotary hoeing 7 days after soybean planting 
followed by half-rates of postemergence soybean herbicides gave excellent full season weed 
control. These results need to be tested for several seasons and in various locations, but initial 
observations are very promising and on-farm testing could be ttied by fanners to see if the system 
has merit under their conditions. 
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Results shown in Table 1 are from two of the 11 ttials we have done in corn, and are typical 
of those we have seen with preemergence applications. Weed control is adequate when either 
conventional rates are used alone, or when reduced rates (either broadcast or band applied) are 
complimented with one or more cultivations. Of particular interest is that even the half rates in a 
band followed by cultivations were effective. This reduces the quantity of herbicide used in a 
field by more than 75%. Some fanners feel they do not want to delay the planting operation by 
bc'lnd-applying herbicide and such applications are not practical for most commercial applicator~ 
to accomplish. 
Rotary hoeing following the application of redt1ced rates is not nonnally needed . The 
decision to rotary hoe or not should be based upon rainfall after application regardless of the 
herbicide rate used. In contrast, rotary boeing is the building block for effective weed control in 
non-herbicide systems. Its timely use gives the crop a height advantage that makes subsequent 
cultivation both more effective and efficient. 
Detennining the appropriate time to rotary hoe com can probably be based more accurately 
on the development of the com bypocotyl than on days after planting. In 1990, cooler than 
nonnal weather resulted in the rotary boeing done 21 days after planting being more effective 
than that done earlier. In 1991, corn was planted 2.5 inches deep and we did the first rotary 
hoeing when corn was about 1 inch below the soil surface. This means the corn serves as an 
indicator of heat accumulation; if the soil is sufficiently moist and warm for com to germinate 
and develop, weed growth is probably behaving similarly. And it is easy to check seedling com 
development as a means to target the best time to rotat)' hoe while "scouting" for weeds that 
have not emerged is not practical. 
Questions we have received regarding this strategy (and our response) include the following: 
1. Isn't it illegal to apply less than the labeled rate? No, it is not illegal. One of the 
amendments to FIFRA is to allow the use of less than labeled rates if there is 
justification for doing so. 
2. Who is liable if weed control is poor? Naturally the manufacturer has no 
responsibility for herbicide performance at less than labeled rates. But our expelience 
shows that reduced rates give excellent early season weed control (this sometimes 
extends into m idseason) and that a single cultivation 4 to 6 weeks after planting 
"guarantees" control usually equivalent to normal rates. The manufacturer will stand 
behind the use of their products in banded applications as long as the labeled rate was 
applied in a band. And it is even more critical in this case that timely cultivations be 
done than when a reduced rate is broadcast applied. So growers who band-apply 
herbicides are willing to accept the responsibility to use mechanical weeding as others 
should have no difficulty in doing likewise. 
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A further thought about risk. A recommendation can be viewed as a probability 
statement. The labeled herbicide rates are those that will succeed in a wide range of 
soil types and climate zones, for many weed species, over many levels of applicator 
skills to make uniform applications on a timely manner, etc. Let's say the success rate 
is 98%. If we use a reduced rate, the success rate will drop. Our estimate is that at 
50% the recotmnended rate, adequate weed control will "only" occur 70 to 75% of the 
time. And where we have cultivated 4 to 6 weeks after planting, the success rate is 
back to 98%. In other words, integrated control with reduced rates is no "riskier" than 
conventional rates alone. 
3. Can rates of preplant incorporated (PPI) herbicides be reduced? This will depend 
upon the uniformity of the incorporation. If it is done to the proper depth and 
without "streaking", results will be similar to a surface applied preemergence herbicide. 
In 1991, we saw no difference between pre and PPI treatments when half the normal 
rates were used . Herbicides were incorporated with two passes of a tandem disk. 
Single pass incorporation may have given different results. We suggest reducing rates 
to 75% of the nonnal rate as a starting point for PPI treatments until fmther research 
and on-farm trials are conducted . 
4. How do I decide when to rotary hoe or cultivate? In genera~ a greater degree of 
management will be needed in reduced rate systems. Growers or a crop consultant will 
need to walk each field within a week after planting. If it has not rained since planting 
and herbicide application, rotary hoeing or a pass with a spike tooth harrow will be 
necessary. If it has rained, Cc:'lreful monitoring is needed so that timely cultivation (s) 
can be done when weeds are relatively small. 
5. I have too many weeds in my fields to consider reduced rates. This appears to be a 
c01mnonly held belief shared by many weed scientists and growers alike . We have 
successfully controlled weeds with half rates plus a cultivation in situations that were 
very weedy as well as in fields with light to moderate weed pressure as long as rainfall 
after application was received within reasonable time. The weed pressure is a major 
concern for producers who plan to grow corn or soybeans organic.:'llly. In these cases, 
weed density is definitely correlated with risk of yield loss, particularly in seasons when 
rainfall interferes with or prevents timely rotary hoeing and cultivation. 
6. It seems too risky to go below labeled rates; I may not be able to cultivate. The risk 
of being rained out of a single cultivation during the 4 to 6 week period after planting 
is low in most seasons. Soil applied herbicides perform at their maximum in moist soil 
and in this Cc:'lse we often did not need even a single cultivation to achieve yields equal 
to more intensive and costly weeding systems. Producers with large row crop acreages 
or with forages to harvest may well find a labor shortage in early summer. In these 
Cc:'lses, only part of the acreage should be treated with reduced rates. 
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Table 1. Weed control and com yield in reduced rate trials at the Agricultural Research Station at Arlington. 
Control Method: m-row avg ofin & betw. row 
Herbicide (Bicep)/ Control biomass Control biomass corn 
Mechanical' year 30 60 DAP2 reduct. 3 30 60 DAP reduc. yieW 
----------------------- % -------------------------- (bu/ A) 
4.8 pt/A broadcast 1990 98 91 97 98 93 97 170 
No mechanical 1991 88 90 91 88 90 90 196 
4. 8 pt/ A broadcast 1990 98 97 100 98 98 100 167 
1 culti 1 0" 1991 80 96 99 80 98 100 185 
---------------------------------------------------------------------------------------------------------------------------------
2.4 pt/ A broadcast 1990 95 93 98 94 96 99 157 
I culti 10" 1991 74 96 98 74 97 99 184 
2.4 pt/ A broadcast 1990 94 94 100 92 96 100 161 
2 culti 5, 10" 1991 72 95 97 72 97 99 191 
2.4 pt/ A broadcast 1990 97 94 100 96 97 99 158 
R. Hoe5 A; 2 culti 10, 20" 1991 86 97 99 86 98 100 186 
--------------------------------------------------------------------------------------------------------------------
2.4 pt/A 15" band 1990 98 97 100 49 98 100 165 
2 culti 5, 20" 1991 88 96 100 44 97 100 199 
1.2 pt/A 15"band 1990 97 92 98 49 95 99 159 
2 culti 5, 20" 1991 64 95 96 32 97 98 195 
1.2 pt/A 15"band 1990 98 95 99 66 97 100 164 
R. Hoe A; 2 culti 5, 20" 1991 85 97 100 84 98 100 197 
--------------------------------------------------------------------------------------------------------------------
No herbicide 1990 30 20 31 26 58 66 116 
R. Hoe A; 2 culti 5, 20" 1991 78 85 73 78 92 87 201 
No herbicide 1990 30 10 16 30 52 58 101 
R. Hoe A, B; 2 culti 10, 20" 1991 83 94 75 83 96 88 177 
No herbicide 1990 78 79 91 78 88 95 154 
R Hoe A, B, C; 2 culti 10, 20" 1991 83 88 87 83 94 94 198 
No herbicide 1990 29 20 22 29 60 61 113 
R. Hoe A, B; 3 culti 5, 10, 20" 1991 83 93 91 83 96 96 202 
No herbicide (Only done in 1991) 
R. Hoe B, C; 2 culti 10, 20" 1991 63 83 80 63 89 90 184 
-------------------------------------------------------------------------------------------------------------------------------
No herbicide 1990 0 0 0 0 0 0 82 
No mechanical 1991 0 0 0 0 0 0 134 
--------------------------------------------------------------------------------------------------------
LSD (0.05%) 1990 20 11 8 16 7 5 20 
1991 14 6 14 16 6 8 21 
I These treatments used in both 1990 and 1991; individual rows of data are for the year indicated. 
2 30 DAP (days after planting) ratings taken prior to 5" cultiivation. 
60 DAP (days after planting) ratings taken after completion of all cultiivations. 
3 Weed biomass collected at com height of 36"; percent reduction is in comparison to the check treatment. 
~ Corn yields at 15.5% moisture. 
5 (R. Hoe) = Rotaa Hoeing at these stages: A B c 
1990 (by days after planting) 6 DAP 12 DAP 20DAP 
1991 (by com height) -1" 2" 5" 
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